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"^"Strand-Form Vehicle Seal with Flexible Reinforcement as well as 
Method and Device for Producing Same 

"17 v ■ 

The invention relates to a strand-fonn vehicle seal, which is equipped with a 
flexible reinforcement with U- or C-form cross section, or one which can be derived 
therefrom, as well as method and devices for its production. 

When assembling the body parts of motor and other vehicles and at sites at which 
movable body parts are in contact on non-movable body parts, seals are required at many 
sites to prevent the penetration of water, exhaust gases, dust and/or draft into the interior 
of the vehicle. These seals are comprised of sealing strips between the individual parts, 
which are produced continuously and which, for installation, are cut to the requisite 
lengths. 

Within prior art these sealing strips are most often produced with a metallic 
reinforcement in the form of emplaced wires (EP 1 1 53 799) or of stamped sheet metal 
strips wound out from a roll and bent into the required form, as reinforcement and a 
sheathing of an extruded elastic composition. GB 23 27 699 A discloses a strand-form 
vehicle seal, comprised of a single extrudate, which at least at the bent comers 
ensheathes a prefabricated reinforcement preferably produced of metal in the form of 
a stamped sheet. 

Another method of production in prior art consists of round wires bent 
meander-form, which are joined together with textile filaments and which are also 
ensheathed by an extruded elastic composition. The working of such strips into the 



U-form required for a sealing profile takes place continuously in several steps, most often 
in driven roller systems. 

The production of these sealing strips is elaborate and expensive, the use of metal 
as reinforcement of the elastomer composition is often of disadvantage in the subsequent 
processing and utilization of the strand-form vehicle seal. The disposal and any recycling 
entails difficulties. 

The invention avoids the disadvantages of prior art. It addresses the problem of 
providing with simple means a recyclable seal without metallic rigidity supports whose 
fabrication and processing is simpler and which can be produced in simply structured 
machines. 

The vehicle seal according to the invention with a flexible strand-form 
reinforcement is distinguished thereby that the reinforcement forms a strand of at least 
two different stock substances which is comprised of individual sections of a nonmetallic 
soft-elastic material together with individual sections of another nonmetallic, however 
dimensionally stable and rigid, material, and the individual sections of the reinforcement 
are disposed intermittently alternating one after the other. 

The parts of the reinforcement comprised of a nonmetallic, however dimensionally 
stable and rigid, material with U- or C-form cross section, or one derivable therefrom, 
form the clamping parts of the reinforcement, the soft elastic sections disposed between 
them lend flexibility to the reinforcement and both contiguous types of sections of the 


reinforcement are embedded entirely or partially into the soft material of the vehicle seal 
and form with it a profile strand. 

The dimensionally stable and rigid material of the reinforcement receives through 
the U- or C-form cross sectional form the capability of being clamped tightly on the body 
parts of the vehicle, whereby the securement of the strip-form vehicle seal on the vehicle 
becomes possible. 

In this way a metal-free strand-form vehicle seal is obtained which is easier to 
process, to dispose of and to recycle. The vehicle seals are placed onto a projecting edge, 
but they can also be set into a groove. 

Depending on the requirements in practice made of the seals, depending on the 
straight and the curved courses of the seal installed in a vehicle, it can be useful, if the 
sections of the nonmetallic, however soft-elastic, material comprises another or identical 
length than the sections of the nonmetallic, however dimensionally stable and rigid 
material. 

Depending on the type of vehicle to be equipped with this seal, it can be useful if 
the lengths of the sections of the nonmetallic, however soft-elastic, material and/or the 
lengths of the sections of the nonmetallic, however dimensionally stable and rigid, 
material vary within the strand. 

In this strand-form vehicle seal it is useful that the nonmetallic, however 
soft-elastic, material is a thermoplastic elastomer and that the nonmetallic, however 
dimensionally stable and rigid, material is a synthetic material. 
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In this strand-form vehicle seal the reinforcement strand is advantageously 
sheathed entirely or partially with one or an additional soft or synthetic material. 

The additional soft or synthetic materials can enclose entirely or partially at least 
one hollow volume. 

The method for the production of this strand-form vehicle seal, which is equipped 
with a flexible reinforcement having a U- or C-form cross section, or one derived 
therefrom, is distinguished thereby that the reinforcement is formed as a strand of at least 
two different substances, in that a nonmetallic, soft-elastic material is formed out in 
individual sections together with another nonmetallic, however dimensionally stable and 
rigid, material in individual sections with the individual sections being disposed 
intermittently, however, alternating one after the other. 

This is a simple production process in extrusion as well as also in injection molding 
for the reinforcement, which can also be carried out in a single working pass by an 
additional extrusion step to the finished vehicle seal. 

As the nonmetallic soft-elastic material advantageously a thermoplastic elastomer 
can be utilized and as the nonmetallic dimensionally stable and rigid material, a synthetic 
material. 

The lengths of the sections of the nonmetallic soft-elastic material and the lengths 
of the sections of the nonmetallic dimensionally stable and rigid material within the strand 
can have identical and also nonidentical lengths, the lengths of the strand sections can be 


varied during the production of the strand, depending on the requirements at sites to be 
bent in certain radii. 

But devices for the production of a strand-form vehicle seal according to the 
invention form the subject matter of the invention. 

A device for the production of this strand-form vehicle seal, which is equipped with 
a flexible reinforcement with U- or C-form cross section or one derived therefrom, with 
the reinforcement strand being formed at least of two different substances, which as 
individual sections are disposed intermittently, alternating one after the other, comprises 
at least two extruders and a common injection head and is distinguished thereby that 
between the two extruders and the common injection head an intermittence device is 
disposed, which divides the strands of the two extruders and which presses the divided 
extrudate compositions continuously alternating one after the other into the common 
injection head. 

The intermittence device can comprise two rotors, which at their circumference 
have recesses and between these recesses projections, with the projections of the one 
rotor extending into the recesses of the other rotor, that the geometric form of the 
projections and the recesses is selected such that the circumference of the projection rolls 
out on the circumference of the recess into which it extends, and in the process the 
volume in this recess between the circumference of the recess and the circumference of 
the projection is decreased, and that in the housing a stationary opening leading to the 
injection head at the site of the chamber formed by the inner circumference of the recess 


and the outer circumference of the projection is provided for the discharge of the 
extrudate from this chamber with continuously changing volume. 

Advantageous embodiments of this device comprise 

that the flanks of the chambers have involute form, whose productions can be 
readily mastered and which makes possible a relatively low-wear working, 
that each rotor (12,13) has its own drive and therewith makes a common gearing 
superfluous, 

that the intermittence device comprises at least one bypass which can be actuated 
on and off for the sequential actuating on and off of the soft and/or hard component 
such that the lengths of the sections can be readily controlled, 
that the rotors can be exchanged pairwise against others with a different fill volume 
in order to be able to produce diverse seals, 

that the rotors are equipped with identical or different chamber volumes in order 
to be able to vary the size of the seals, 

that the rotors are supported in friction bearings or roller bearings in order to be 
able to work as abrasion-free as possible. 

In the following the essence of the invention will be explained in further detail in 
conjunction with an embodiment example shown schematically in the drawing. Therein 
depict: 


Fig. 1 


view of a profile strand used as a basis, 


Fig. 2 


a cross section through a profile strand provided with a sheathing, the 


left half with a reinforcement part of hard substance, the right half with a 


reinforcement part of soft substance, 


Fig. 3 


an extrusion installation for the production of the strand-form vehicle seal, 


Fig. 4 


the intermittence device of this installation in section. 


The seal strand depicted in Figure 1 comprises an intermittently extruded soft 
elastic composition 1 , between whose parts are located bodies 2, U-form in cross section, 
as a reinforcement, which are comprised of a harder, also extruded, synthetic material, 
which are disposed spaced apart from one another between the parts of the soft elastic 
composition 1. These bodies 2 serving as reinforcement have low elasticity, but greater 
hardness. This seal strand is sheathed in an additional elastic composition 3, which is also 
applied in an extrusion process. This additional synthetic material composition 3 can, as 
shown in Figure 2, comprise seal lips 4 and enclose a hollow volume 5. This seal strand 
can be produced in the most diverse dimensions and cross sectional forms and can be 
ensheathed entirely or partially in highly diverse extrudable materials. 

The seal lips 4 and hollow volumes in the manner of the hollow volume 5 can 
however also be produced integrally with the elastic composition 1 in extrusion processes. 

Figure 3 shows an extrusion installation for the production of a sealing strip 
comprised of two extrudable materials, in which the one material [sic: section] 1 is 
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disposed intermittently between the other material [sic: section] 2, as is shown in Figure 
1 and 2. This installation comprises two extruders 6, 7 and a common injection head 8. 
It is distinguished thereby that between the two extruders 6, 7 and the injection head 8 a 
device 9 is disposed, which divides the strands 1 0, 1 1 of the two extruders 6, 7 into sections 
extending transversely to the strand axis and presses the divided extrudate compositions 
in continuous change one after the other into the common injection head 8. 

This device 9 shown in Figure 4 and disposed between the two extruders 6, 7 and 
the injection head 8, which serves for the division and the intermittence of the two 
extrudate strands 10, 1 1 and for joining together of the intermitted parts to form a new 
strand 16, is comprised of two rotors 12, 13 which have at their circumference recesses 
1 4 and between these recesses 1 4 projections 1 5, with the projections 1 5 of the one rotor 
1 2 or 1 3 extending into the recesses 1 4 of the other rotor 1 3 or 1 2. The geometric form of 
the projections 15 and recesses 14 is selected such that the circumference of the 
projection 15 in each instance rolls out on the circumference of the recess 14 into which 
it extends, and, in the process, the volume present in this recess 14 between the 
circumference of the recess 14 and the circumference of projection 15 decreases. In 
housing 1 7 is disposed a channel 1 8 leading to the injection head 8, which starts at the site 
of the interdigitation of the projections 1 5 and the recesses 1 4 of rotors 12,13 and leads to 
the injection head 8. The two rotors 12, 13 operate similarly as a tooth wheel pump: they 
intermittently join the materials expressed from the two extruders 6, 7, because they 
successively, once, press out the material stored in the recess 14 of rotor 12 and, 
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subsequently, the material stored in the recess 1 4 of rotor 1 3 in continuous succession and 
conduct it further through the channel 18 to the injection head 8. 

This material, passed through rotors 12, 13 and pressed out of the injection head, 
when it enters into the injection head 8 comprises a strand 16, which in continuous 
succession and continuous change of a strand piece of soft extrudate and a strand piece 
of dimensionally stable and rigid material. 

Bypasses 1 9 can be provided, which circumvent the path of the extruded materials 
via the rotors 12, 13. 


List of Reference Numbers 

1 Section of soft-elastic material 

2 Section of dimensionally stable and rigid material 

3 Sheath of elastic composition 

4 Seal lips 

5 Hollow volume 

6 Extruder 

7 Extruder 

8 Injection head 

9 Intermittence device 

10 Extrudate strand 

1 1 Extrudate strand 

12 Rotor 

13 Rotor 

1 4 Recess in rotor 1 2 and 1 3 

1 5 Projection in rotor 1 2 and 1 3 

1 6 Strand combined intermittently 

1 7 Housing 

18 Channel 

19 Bypass 
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